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Abstract. The study aimed to reveal the efficacy of integrating the use of digital technologies in training prospective
teachers by comparing the British model of online courses and the Canadian model of virtual classrooms based on
simulations of pedagogical situations. The study used the comparative case study of two models of teacher education and
a quasi-experiment. The key findings are as follows: the use of specialised online digital systems increases the professional
competences of students. During the experiment, in the group after an eight-week course, the share of students receiving
the highest grade of “5” reached 40-50%, and in the standard survey - 45-48%; for students of the control group, such
an increase was not significant (highest grade was 8-12%). The most substantial progress was observed in the modelling
of pedagogical situations and the development of interactive learning materials. That is, during the digital educational
process, students developed practical and innovative skills. Comparative analysis of the models showed that in the British
system, there is a more flexible acquisition of theoretical knowledge, while the Canadian system ensures the development
of interactive practical competences. This is because such a model has a balance in the provision of theoretical and practical
components and the organic integration of both through the medium of digital technologies. The study demonstrated that
the use of digital technologies, especially the usage of online courses, virtual classrooms with simulation environments, can
lead to students’ greater digital competence, confidence in using the technologies and readiness for innovative pedagogical
design. The practical significance of this study is related to the implementation of results in the teacher training system
as follows: in creating teacher training programmes, implementing online courses, organising practice-based virtual
classrooms for simulations, and assessing the students’ competencies. The results of the research conducted can be applied
by teachers of departments of pedagogy, online course designers, heads of university departments, and educators and
scientists working on the problems of digital pedagogy and professional preparation of future teachers
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INTRODUCTION

The issue of integrating technology into teacher education
in the United Kingdom and Canada is of particular rele-
vance, as the educational systems of these countries are
actively rethinking approaches to the development of pro-
fessional competence among prospective teachers. A case
in point is the education systems in the United Kingdom
and Canada, where the digital shift has created the urgent
requirement to find the best possible ratio between the
methodological tradition and the new generation of skills
that shape the learning process, organisation and the teach-
er-student relationship. Studying this issue makes it possible
to outline the prerequisites that guarantee the productive
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embedding of the technologies into the future teachers’ for-
mation and to draw up substantiated conclusions for the
improvement of the teacher training system.

Studies devoted to teacher education in the United
Kingdom and Canada indicate a shift towards the incor-
poration of digital solutions into pedagogical programmes.
The publication by W. Kidd & J. Murray (2020) indicates that
the move to distance learning in the United Kingdom ne-
cessitated the quick adaptation of university educators who
integrated their own mentoring and evaluation systems in
the online format. The researchers show that such chang-
es have already generated new approaches to supporting
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student teachers and have highlighted the need to recon-
sider technological support within teacher education pro-
grammes. According to the publications about the teacher
education system in Canada, there has been a change in
the orientation of the focus. C. Hill et al. (2020) have re-
ported that the Canadian university teacher education pro-
grammes have been reorganised after the pandemic, and the
main emphasis of the education has shifted to the teacher’s
readiness to operate digital platforms, to engage students in-
teractively in a blended mode, and to provide students with
their maximum level of participation. In particular, A. Har-
greaves (2021) demonstrated that the Canadian education
system has reassessed the role of the teacher as a facilitator
of digital processes, highlighting that the technological en-
vironment has changed the expectations of professional re-
sponsibility and institutional support. I. DeCoito & M. Es-
taiteyeh (2022) have proved that within Canadian teacher
education programmes, the digital tools have transformed
into the means of creating novel approaches to students’
assessment from the auxiliary component. The researchers
have shown that Canadian STEM teachers have reformed
their classes with the help of digital laboratories, electronic
student portfolios, and the technologies for the data cap-
turing on the learning process. D. Gill (2025) has empha-
sised that Canadian teachers of the technological education
have faced both the enabling and constraining factors to the
technological innovations that have required system wide
reform of the approach to mentoring and the access to ma-
terials as well as the teacher preparation.

A review of the literature on an interdisciplinary lev-
el show that the Canadian and British models share some
common characteristics. According to the study by T. Val-
tonen et al. (2022), this educational technology area is based
on the following theoretical and methodological founda-
tions: learning analytics, the learning environment design,
and teachers’ digital competence. These results have con-
firmed that the United Kingdom and Canada are following
a similar change trend. At the same time, T. Bui (2022) has
indicated that the teacher’s preparedness to use the new
digital technologies has depended on the teacher’s experi-
ence, the access to the digital technologies and the support
by the organisation. It was highlighted in this study that
teachers were already widely using various digital tools and
that the nature of this usage was linked with the digital cul-
ture specific to the educational programme where the work
was taking place. A. Rodrigues (2020) demonstrated that
models of active teacher education have already integrated
the use of digital tools for practice at the levels of training
and simulation, thereby increasing the students’ opportu-
nities to successfully use digital technology in their future
professional work. Subsequent research has focused on the
role of artificial intelligence and analytics. A systematic re-
view by S. Salas-Pilco et al. (2023) indicated that teacher
education programmes on both sides of the Atlantic have
begun to adopt learning data analytics tools, personalised
learning systems, and decision-support models in teaching.
Such an approach to the study allowed researchers to say
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that teacher students were ready to face the changes in the
technologies due to the introduction of such elements into
the learning content and teaching processes.

Although this and a few other studies have helped with
the field of digital transformation in teacher education,
some questions remain, such as the number of models of
long-term mentoring for teachers in online environments,
and the compatibility of online preparation of teachers in
universities with the technological demands of schools. The
research has not yet addressed differences in technological
capacity across regions of the United Kingdom and Can-
ada, which affect the level of preparedness of prospective
teachers to use digital tools. This study aimed to evaluate
the effectiveness of digital technologies implemented in the
education of prospective teachers. The objectives were to
conduct a comparative analysis of teacher education mod-
els in the United Kingdom and Canada; to carry out an
international experiment in the digital preparation of pro-
spective teachers; and to formulate recommendations for
enhancing the effectiveness of integrating digital technolo-
gies into teacher education.

MATERIALS AND METHODS

A comparative case study was employed, based on the
analysis of two models of technology-based teacher edu-
cation. The study included open-access educational mod-
ules: Online Programs (n.d.) (PGCE is Postgraduate Cer-
tificate in Education), PGCE Teacher Development (n.d.),
SimSchool (n.d.), and International (Distance Learning)
PGCE (2025). These modules were compared in order
to identify the logic of the technologies in professional
preparation and the organisation of the practice part of the
course, as well as the use and effectiveness of simulation in
the virtual classroom.

The quasi-experiment was carried out in online format
within 8 weeks with 48 students who were enrolled on the
education of the teachers programme in the United King-
dom and Canada, 24 people from each country were in-
cluded in the experiment. The criteria to enter the study
were: students had enrolled on the education of the teach-
ers within the last two years (2024-2025), participants did
not have formal digital pedagogy certification, were not ex-
perienced in teaching for more than a year, and were ready
to participate in an online format regularly. Exclusion cri-
teria included: having completed digital pedagogy cours-
es before, having had teaching experience for more than a
year, and not being ready to engage with the online format.

The participants were grouped as follows: the experi-
mental group (EG) and control group (CG) were included
proportionally with students from the two countries. The
control group worked within a general online format and
was given general pedagogical tasks, conventionally using
digital tools, while the experimental group was divided into
two models: the British model, which involved completing
educational cases in the form of online courses, as well as
interactive modules, and the Canadian model, which in-
volved working in a virtual classroom in the form of virtual



lessons. Three main practical tasks were assigned to the stu-
dents. The first one was to create a segment of the lesson in
digital format: for the experimental group, a learning seg-
ment was created either in the form of an online course or a
simulation, and for the control group, the participants pre-
pared a lesson plan in text format. The second task was to
create interactive materials for learning (video, interactive
content or a digital training tool) for students in the educa-
tional process. In the experimental group, these were cre-
ated using platforms corresponding to national models of
digitalisation of the education system. The students in the
control group performed this task using freely chosen tools
with limited interactivity. The third task was the modelling
of a pedagogical situation: in the experimental group, this
was done using a simulation-based approach, while in the
control group, students were required to present a possible
solution in writing.

Experts (8 people) assessed the students’ final work us-
ing a checklist with the following criteria: the level of tech-
nology used (level of digital tools and their relevance to
the training goals); level of pedagogical validity (structure,
appropriateness to learners’ age); level of innovation (origi-
nality of the methods used and level of student interaction).
The specialists who participated in the evaluation process
were selected on the basis of their knowledge and experi-
ence in the field of digital education and pedagogy (publi-
cations or practical experience in integrating digital tech-
nologies in the educational process). Specialists who do not
have verified experience of working in higher education
were not involved in the assessment process. Each criterion
was scored on a five-point scale, which ensured the quan-
titative suitability of the results obtained for further pro-
cessing with statistical methods. In addition, a standardised
survey was administered to all students at the beginning
of the study, which was based on the Digital Competence
Framework for Educators (DigCompEdu) (n.d.). The sur-
vey contained 9 questions, which were answered using a
5-point Likert scale (1 - “strongly disagree” to 5 — “strongly
agree”). Answers were recorded on the Google Forms (n.d.)
online platform, which allowed for collecting student re-
sponses, generating tables automatically and exporting the
obtained results in Excel format, which made it easier to
process the data using statistical methods. The participants
were presented with the following statements:

1. Digital tools are used confidently in lesson planning.

2. Interactive learning materials can be created inde-
pendently.

3. Digital resources can be adapted to learners’ needs.

4. Online interaction with learners can be organised
with ease.

5. The educational process can be managed effectively
within a digital environment.

6. The use of digital technologies improves the quality
of teaching.

7. Technical issues arising during lessons can be re-
solved promptly.

8. Learning outcomes can be assessed using digital tools.
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9. Working with educational platforms does not pres-
ent difficulties.

Statistical significance of changes was determined
using Student’s t-test to compare the initial and final in-
dicators for both groups of students, as well as the one-
way analysis of variance (ANOVA) to check the statistical
difference between the groups of students, depending on
whether they worked under the conditions of the British or
Canadian model of digitalisation of the education system.
All the procedures were carried out in compliance with the
ethical standards and recommendations of the American
Sociological Association (1997). Each participant was in-
formed of the purpose, format, and potential risks of the
study, provided written consent, and had their data stored
anonymously. Participants were free to withdraw at any
time without any adverse consequences for them. A num-
ber of recommendations for further work were formulated
to increase the effectiveness of the process of digital tech-
nologies’ integration in students’ preparation for teaching,
such as the use of online courses, virtual classrooms with
the modelling of pedagogical situations and the develop-
ment of students’ digital competence.

RESULTS

Comparative analysis of teacher education models

in the United Kingdom and Canada.

The preparation of future teachers now incorporates, as an
important tool, various digital technologies for the forma-
tion of future teachers’ professional skills. The use of online
courses, virtual classrooms, simulation environments and
interactive platforms allows students to acquire knowledge
by using theory and practising in applying it in practice
in the digital environments. Digital competences are now
reflected in international and national documents, such
as DigCompEdu (n.d.), with its six areas of professional
competences in using digital technologies: professional
use of digital technologies, pedagogical use, creation and
adaptation of learning materials, assessment, supporting
learners and continuous professional development (Punie
& Redecker, 2017). The integration of online courses and
virtual classrooms in the teacher education system will also
allow students to get the experience in such pedagogical sit-
uations, which, due to time limitations, class size, and the
availability of the material and technical base, is difficult to
carry out in a real school environment. For example, stu-
dents can conduct lessons for certain groups of students,
observe class dynamics, test new teaching methodologies,
and get feedback from the tutor and their peers in this en-
vironment. It also allows for standardising conditions for
evaluating practical skills and systematic recording of the
student’s personal progress when using electronic port-
folios and tasks of an interactive nature (Rakisheva &
Witt, 2023). Hence, digital tools for teacher education are
not only about means of knowledge delivery but also about
modelling pedagogical process, interactive engagement
and competence assessment, which thus affords a system
of comprehensive preparation within educational contexts.

Educational Innovation & Technology Journal Vol. 1, No. 1, 2025
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Table 1 presents the main commonalities and differ-
ences between the models of digital and online prepa-
ration for future teachers in the United Kingdom and
Canada. The comparison covers not only the type of tech-
nologies and forms of training used, but also the develop-
ment of professional competences, the use of simulation

environments, and the mechanisms for assessing stu-
dent skills. The information on which this article is based
shows how, in both models, there are features of their
technology and ways of training that will be implement-
ed, taking into account national educational programmes
and the resources of institutions.

Table 1. Comparison of models of digital and online training of future teachers in the United Kingdom vs. Canada

o United Kingdom model . . . .
Criterion . N8 Canadian model (virtual classrooms, online preparation)
(online/distance courses)
PGCE Teacher Development — a full . . C e
Programme . p LY BEd at Ontario Tech - one semester fully online using “virtual
online course offered by UCL/University . . .
example classrooms” in the preparation of prospective teachers
of London
. Courses, lectures, seminars, distance . . . .
Online course/ . o Comprehensive online teaching programmes, for example, media-
L. . modules, reflective activities, . .
digital learning focused online education programmes at UBC
asynchronous resources (e.g. PGCE . .
format . . . (Online Programs — UBC Faculty of Education)
International Distance Learning)
. . . . . . Research on the design of online simulations for teacher education,
Simulation/virtual Primarily theoretical modules .
. . . . for example, the evaluation
environments combined with reflection . N .
of the SimSchool online simulation (v.1)
Limited number of programmes . o . .
. o o brog . Canadian teachers demonstrate positive attitudes towards online
Professional specifically focused on online professional . .
. professional development (survey-based evidence).
development development; however, distance PGCE . . .
. . ; Online pathways also exist for preparing K-12 teachers
(inservice) programmes and professional development f . .
. (virtual clinical experiences)
courses are available
Educational technologies, online classroom management, learning
Competences Theoretical pedagogy, reflective practice, resource design, interactivity, adaptive methods; also research
developed professional writing, pedagogical theory on VR-based teacher training, for example, virtual reality
as a classroom simulation for student management
High flexibility, accessibility regardless Opportunity to practise complex pedagogical scenarios
Advantages of location, possibility of combining study in a safe virtual environment, reduced risk of errors
with employment in real classroom settings
1. . . . Technological requirements, need for high-quality simulation
Potential isolation, reduced interaction, . g q §h-q Y
Challenges - . design, resources for the development and maintenance
lack of physical practice .
of virtual classrooms

Note: VR - Virtual Reality, UBC - University of British Columbia, UCL - University College London, BEd - Bachelor of Education

Source: compiled by the author based on X. Zhang (2024),

E. Mendenhall et al. (2025)

The analysis of the models of training future teachers
in the United Kingdom and Canada demonstrated that in
both countries, there is the formation of future teachers’
professional competences with the use of digital tools, but
in different ways. In the United Kingdom, the focus is on
distance online courses and theoretical training, but with
the opportunity to model the teaching practice, which gives
students in different regions and schools a high opportuni-
ty and convenience of online access to training. In Canada,
the focus is on teaching skills by using interactive teaching in
virtual classrooms and simulation platforms, which allows
future teachers to form necessary practical skills and inter-
action with students in a similar way to the real school envi-
ronment. An overview of the comparison shows that the two
models complement each other: the British model is better
suited for building a strong theoretical and flexible educa-
tional base, while the Canadian model is focused on prac-
tical skills and the development of digital interactivity. This
approach indicates the possibility of using a mixed model
of teacher preparation, in which theoretical knowledge and
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X (2025), YouTube (2025), Instagram (2025), Facebook (2025),

practical skills complement each other, and a professionally
competent and digitally literate teacher is formed.

Quasi-experiment on the digital preparation

of prospective teachers

The control group was studying using the traditional online
format, while the experimental group studied using one of
the two technology-oriented models, the British model
of interactive online modules and the Canadian model of
virtual lesson simulations. These three groups have some
differences in the structure of the educational programmes,
the interactivity levels, the nature of practical tasks, and
the technologies used, which resulted in different levels of
students’ inclusion in the digital educational space. Table
2 demonstrates the results of the quasi-experiment on the
effectiveness of digital technologies in the field of teach-
er education and training. The table presents the results
for the control and experimental groups before and after
performing practical tasks, based on expert assessments
according to the rubric, and a standard questionnaire



measuring students’ digital competence according to the
DigCompEdu (n.d.) framework. Students were given tasks
to develop lesson segments using the Moodle and Canva
digital platforms, including the integration of multimedia
resources, the development of interactive tests, and online
collaboration tools. The tasks varied in difficulty. The first
2 weeks of practical work focused on basic lesson prepa-
ration and the creation of learning materials; the 5 week
included the creation of a complete interactive lesson seg-
ment with the use of self-testing and testing software; the
8" week included independent development of the les-
son scenario and development of digital simulations by
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students. The result of the practical task performance is
evaluated by independent experts according to the assess-
ment rubric, which includes: the pedagogical justification,
the use of digital tools, interactivity, logical construction,
and innovation. Each assignment received detailed feed-
back indicating the strengths and providing recommenda-
tions on areas to improve, thus enabling students to pro-
gressively improve their performance. The table allows for a
clear visual representation of changes in students’ skills and
attitudes towards digital technologies, as well as the effec-
tiveness of both training models - the British online course
model and the Canadian virtual classroom model.

Table 2. Results of the experiment: Assessment of practical tasks and students” digital competences

Expert assessment of practical tasks

Practical tasks

CG before

CG after

EG before

EG after

1. Lesson segment

1-10%/2-20% /
3-40% / 4-20% /

1-8% / 2-22% / 3-42%
/4-20% / 5-8%

5-10%

1-12% / 2-18% /
3-38% / 4-20% /
5-12%

1-0% / 2-5% / 3-15% /
4-40% / 5-40%

1-15% / 2-25% /
3-35% / 4-15% /
5-10%

2. Interactive learning material

1-12% / 2-28% /
3-34% / 4-16% /
5-10%

1-18% / 2-22% /
3-32% /4-18% /
5-10%

1-0% / 2-5% / 3-20% /
4-35% / 5-40%

1-20% / 2-25% /

3. Modelling of a pedagogical 3-30% / 4-15% /

1-18% / 2-27% /
3-28% / 4-15% /

1-22% / 2-23% /
3-30% / 4-15% /

1-0% /2-3% / 3-12% /

. . - 0, - 0,

situation 5-10% 5-12% 5-10% 4-35% / 5-50%
Standardised DigCompEdu survey

Question CG before CG after EG before EG after

1-12% / 2-18% /
3-40% / 4-20% /
5-10%

1. Digital tools are used confidently
in lesson planning

1-10% / 2-20% /

3-42% / 4-20% / 5-8%

1-15% / 2-20% /
3-35% / 4-20% /
5-10%

1-0% / 2-3% / 3-15% /
4-37% / 5-45%

1-14% / 2-20% /
3-38% /4-18% /
5-10%

2. Interactive learning materials can
be created independently

1-12% / 2-22% /
3-38% /4-18% /
5-10%

1-16% / 2-18% /
3-35% / 4-20% /
5-11%

1-0% /2-2% / 3-18% /
4-35% / 5-45%

1-15% / 2-22% /
3-35% / 4-18% /
5-10%

3. Digital resources can be adapted
to learners’ needs

1-14% / 2-20% /
3-36% / 4-18% /
5-12%

1-17% / 2-20% /
3-33% /4-18% /
5-12%

1-0% /2-3% / 3-17% /
4-35% / 5-45%

1-18% / 2-22% /
3-34% / 4-18% / 5-8%

4. Online interaction with learners
can be organised with ease

1-16% / 2-22% /

3-36% / 4-18% / 5-8%

1-20% / 2-20% /
3-32% /4-18% /
5-10%

1-0% / 2-3% / 3-15% /
4-37% / 5-45%

1-14% / 2-20% /
3-36% / 4-18% /
5-12%

5. The educational process can be
managed effectively within a digital
environment

1-12% / 2-22% /
3-38% /4-18% /
5-10%

1-16% / 2-20% /
3-34% / 4-18% /
5-12%

1-0% / 2-2% / 3-15% /
4-35% / 5-48%

1-15% / 2-22% /
3-35% / 4-18% /
5-10%

6. The use of digital technologies
improves the quality of teaching

1-14% / 2-20% /
3-36% / 4-18% /
5-12%

1-17% / 2-20% /
3-33% /4-18% /
5-12%

1-0% /2-3% / 3-17% /
4-35% / 5-45%

1-18% / 2-22% /
3-34% / 4-18% / 5-8%

7. Technical issues arising during
lessons can be resolved promptly

1-16% / 2-22% /

3-36% / 4-18% / 5-8%

1-20% / 2-20% /
3-32% /4-18% /
5-10%

1-0% / 2-3% / 3-15% /
4-37% / 5-45%

1-14% / 2-20% /
3-36% / 4-18% /
5-12%

8. Learning outcomes can be
assessed using digital tools

1-12% / 2-22% /
3-38% /4-18% /
5-10%

1-16% / 2-20% /
3-34% / 4-18% /
5-12%

1-0% / 2-2% / 3-15% /
4-35% / 5-48%

1-15% / 2-22% /
3-35% / 4-18% /
5-10%

9. Working with educational
platforms does not present
difficulties

1-14% / 2-20% /
3-36% / 4-18% /
5-12%

1-17% / 2-20% /
3-33% /4-18% /
5-12%

1-0%/2-3%/ 3-17% /
4-35% / 5-45%

Source: compiled by the author

The results of the experiment indicated a trend to-
wards the change of skills and digital competence levels of
international online study participants in this way. In the
control group, before and after the completion of the task,

the differences in the results were not significant, with the
largest values of expert evaluation and survey in 40-42% at
levels “3-47, and the smallest ones were 8-12% at level “57,
indicating the stability of the results of ordinary online

Educational Innovation & Technology Journal Vol. 1, No. 1, 2025



24

Integration of technology in teacher education...

learning without the use of special digital technologies. The
students kept their level of digital competence at the initial
level, but did not show dynamics of skill improvement. In
the experimental group, the pre-intervention indicators were
comparable to those of the CG. The results are concentrat-
ed in the intermediate levels “3” and “4”, the lowest values
are 10-12%, the highest are 38-40% at level “5”. After eight
weeks of adaptation of the British online course model and
the virtual classroom model, there was an overall increase in
all indicators. The lowest values, “1”, were completely absent
for all tasks and survey results, and the highest values, “57,

reached 40-50% for the practical assignments, and 45-48%
in the DigCompEdu survey. The results of the practical task
of modelling pedagogical situations and creating interactive
materials showed the highest dynamics in the experimental
group. This means that students not only know how to ap-
ply digital tools, but are also able to find their own creative
ways of building the educational process. Table 3 shows the
mean values and levels of statistical significance for compar-
isons between the control and experimental groups, using
Student’s t-test and one-way ANOVA, in the performance of
practical tasks and the development of digital competencies.

Table 3. Results of Student’s t-test and ANOVA to assess the performance of practical tasks and the digital
competence level of students in the control and experimental groups

CG CG EG EG after EG after t-test CG | t-test EG
Indicator/Task before after | before | (British) | (Canadian) ) () ANOVAF | ANOVA p
™ () (M) (M) P P
1. Lesson segment 2.90 3.00 3.02 3.85 4.25 0.412 0.0004 6.42 0.014
2. Interactive material | 2.90 2.93 2.85 3.90 430 0.521 0.0002 7.15 0.011
3. Modelling of a 270 | 282 | 267 410 4.45 0.338 0.0001 5.88 0.018
pedagogical situation
Average mark 290 | 294 | 286 405 430 0.487 0.0003 492 0.028
DigCompEdu

Note: the level of statistical significance indicates that changes in the control group were not significant (p > 0.05), whereas in the

experimental group, all improvements in practical tasks and digital competences were statistically significant (p <0.001). Units of

measurement in the table are as follows: mean values (M) are presented as scores on a five-point scale, while t-test (p), ANOVA

p-values, and F-values are unitless statistical indicators
Source: compiled by the author based on the conducted study

In Table 3, there are mean values (M) of performance
of practical tasks and average digital competence according
to DigCompEdu in control and experimental groups pre-
and post-intervention. For instance, a lesson segment task
in the experimental group increased from 3.02 to 3.85, in
the British model and 4.25 in the Canadian model. An in-
teractive learning material task improved from 2.85 to 3.90
and 4.30, respectively. There was a visible increase in skills
as measured by these tasks, and the t-test measures be-
tween pre-test and post-test values in the groups (p), while
ANOVA between the British and Canadian model values
showed a difference in these results for practical tasks and
development of students’ digital competencies.

The combined analysis of the findings reveals that the
implementation of specialised digital platforms in teacher
training increases participants’ digital literacy, ability to
design interactive educational content, and skill in peda-
gogical design. Simulated classroom environments com-
bined with interactive online courses allow students to
master challenging pedagogical scenarios, receive mean-
ingful feedback and support, and increase their confi-
dence in using information technology tools and resourc-
es. The experiment results show that the merger of the
British and Canadian teacher training models resulted in
a consolidated learning system that enables the training of
teachers competent in introducing technologies into the
learning process.
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Recommendations on improving the effectiveness of the
integration of digital technologies in teacher education.
To develop the digital literacy of future teachers through
teacher training, a comprehensive approach must be ap-
plied that includes, alongside gaining theoretical knowl-
edge and skills of prospective teachers, using digital
technologies in the learning process. The analysis of in-
ternational experience and the results of current experi-
ments in the United Kingdom and Canada suggest the fol-
lowing recommendations to increase the effectiveness of
digital technology integration in teacher training. Organ-
ise the training process for students using online courses
with interactive modules to gain theoretical knowledge at
the same time as mastering practical skills. It is suggested
to include such courses in the educational process of uni-
versities within teacher training, for example, during the
2" and 3" year of a bachelor’s degree, when students al-
ready have certain pedagogical knowledge. Online cours-
es should be structured in such a way that each module
includes a theoretical component, a practical task, and a
system of reflection. For example, students might have de-
signed lesson fragments using digital platforms, and lec-
turers gave their feedback about the tasks performed in
detail through comments within the educational environ-
ment. Such courses can be developed on various platforms
(e.g. Moodle (n.d.) or Canva (n.d.)). It is recommended to
create interactive forums in such platforms and tests that



automatically check and allow real-time feedback on the
students’ performance (Gamage et al., 2022).

It is also advisable to create virtual classrooms and en-
vironments for student teachers to practice pedagogical
situations difficult to recreate in a real classroom. Simula-
tion scenarios can be a part of student teachers’ practicum,
preferably for 4™-year university students who already have
some knowledge of classroom practice, or master’s students
who already have some experience working with pupils in
the classroom. For instance, platforms like SimSchool (n.d.)
or ClassVR (n.d.) enable students to practice various sce-
narios from working in the classroom to working with spe-
cial needs learners to organising interactive activities for
students, while teachers can provide clear instructions on
what simulation objectives need to be achieved, as well as
provide assessment criteria and desired outcomes to enable
student teachers to interact with the virtual environment
and learn from it more effectively. Another promising ap-
proach is to systematically incorporate practical work with
digital technologies across all stages of teacher education.
Regularly having students perform assignments, such as
developing interactive educational content, planning lesson
scenarios, and designing content for different categories of
learners, is recommended. These assignments, whether as
coursework or lab exercises, should be introduced at least
once every two weeks throughout the semester. It makes
sense to create rubrics for assessing this kind of course-
work, considering the level of integration of technologies,
the pedagogical quality of the material, and the level of
innovation; in addition, use systems for automated infor-
mation collection to later process the results. For example,
using the HTML5 Package platform (H5P, n.d.), students
might have designed interactive presentations or short vid-
eo lessons, and the lecturers assessed the students’ perfor-
mance based on the assessment scales and rubrics, as well
as provided guidance using structured feedback.

It is important to pay more attention to students’ dig-
ital competence and confidence in using the technologies.
This can be done through training sessions and specialised
seminars with a focus on the practical application of dig-
ital platforms in teaching. Ideally, this is done at the start
of the academic semester, which will allow students to get
to know technologies before they start working on course
assignments in that semester, when students can also en-
rol on short training courses, one to two weeks long, that
would cover the main aspects of lesson planning using
technologies, creating teaching materials, organising on-
line communication, and assessing the learning results. A
series of practical activities on a Learning Management
System, such as Moodle (n.d.), with tests, video lectures,
and simulated educational and managerial activities could
be used. Another useful technique involves using gradual
pedagogical modelling that helps students become more
experienced in classroom management and student inter-
action. First of all, a student may prepare a text descrip-
tion of the solution to pedagogical situations. The second
stage involves students playing out the same scenarios in
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the virtual classroom, with simulated students in the role of
pupils, their communication in groups (Guillén-Géamez et
al., 2023). At the third stage, students should be allowed to
create and model their own scenarios with the interactive
digital tools themselves. This gradual training allows for in-
creased confidence in working with technology, as well as
skills for managing and analysing.

It is recommended that regular standardised assess-
ment of students’ digital competences be implemented,
with the use of frameworks such as DigCompEdu (n.d.) or
other international standards. Such assessments should be
conducted at the beginning and at the end of the semes-
ter in order to monitor student progress. They can be im-
plemented as online questionnaires with five-point Likert
scales to collect a statistical analysis of the students’ level
of confidence in planning lessons using technologies and
creating interactive materials, in the organisation of inter-
action with students online, in managing the educational
process, and evaluating learning outcomes. Data obtained
in this form can be collected at course levels and facul-
ty-wide, which will provide a basis for changing and mod-
ifying training programmes, as well as the development
of additional support measures. The other vital aspect is
to introduce a feedback loop from teachers and peers in
digital learning. Students should regularly receive feedback
on what they have been doing, with focus given to tech-
nological integration level, pedagogical soundness, and
innovation. It is suggested to organise online forums for
discussing practical cases where students present the re-
sults of their work and receive feedback from their peers,
together with teachers, in a structured way. Such forums
can be organised at least once every two weeks throughout
the semester and added to the course syllabus. This way,
students get assessed and also have an opportunity to an-
alyse different strategies and pick the most appropriate for
their own practice (Morse et al., 2021).

An essential component of the recommendations is
the combination of British and Canadian models in teach-
er education. It is suggested that students first work with
the online courses that allow them to acquire a theoretical
base and familiarise themselves with structured cases, and
then go on to virtual classrooms with simulations for ac-
quiring and honing interactive pedagogical skills. Such a
hybrid approach would make it possible to take advantage
of the benefits of both models: the flexibility and reach of
online courses, and the realism and practical focus of vir-
tual simulations. This can be achieved if the programmes
are organised in a way that the first four weeks are spent by
students with the courses in the form of online courses for
theoretical training, and the following four weeks are allo-
cated for simulations with regular monitoring of the results
and evaluations. An additional specific suggestion involves
providing technical support and access to the platform. Uni-
versities ought to set up a centralised support for students,
which could include guides, video guides and a support
hotline with explanations on how to use the platforms. The
idea being that this would prevent complications during
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synchronous sessions, would help students get familiar with
the digital tools more quickly and would make sure the sim-
ulations run smoothly. Students who are studying remotely
could be offered weekly webinars and interactive consul-
tations where they can ask questions and get assistance in
solving technical issues when doing assignments.

There is also a recommendation that students are en-
gaged in project-based work in which students have to
utilise digital tools in authentic pedagogical situations. For
instance, students might need to create a lesson for actual
students from partner schools, utilising a virtual classroom,
or create digital learning resources for a specific curricular
topic. It is necessary to plan such projects for a period of
6-8 weeks and to give feedback regularly to mentors and
teachers from partner schools; thus, students will be able
to practice their skills in real educational situations and be
well prepared to start their professional careers after stud-
ying. It is also recommended to conduct continuous evalu-
ation and adjustment of the educational programme based
on assessment data and feedback. For example, teachers
may assess the statistics of the completion of various tasks,
results of DigCompEdu (n.d.) surveys and feedback from
students once a semester and introduce changes in the pro-
gramme, including additional classes, changing the level of
complexity of tasks, adjusting virtual simulations to fit stu-
dents’ needs, and updating digital materials. In addition, a
particular focus should be placed on the need for training
in digital ethics and safety. At the beginning of the course,
students should be trained on how to use online platforms
and tools safely, keep their personal data protected and
behave ethically when they are in a digital classroom. It is
also recommended to repeat such training once a year and
include it in courses on educational ethics and so on. In
this way, not only technical competences will be developed
but also the sense of a responsible attitude to the safety of
the learning environment. Lastly, it is suggested that the re-
sults and guidelines be shared with teachers and students
from other programmes and universities, allowing effective
models to be scaled up and professional development to
continue (Kaliuzhna, 2024). This could be done via online
resources, webinars, conferences, and research publica-
tions. Implementing the proposed recommendations ena-
bles wider use of effective approaches to the integration of
digital technologies in the training of teachers and makes it
possible to form a professionally competent teacher ready
to cope with modern educational challenges.

DISCUSSION
Digital technologies in teacher education in the United
Kingdom and Canada have been associated with a com-
plex process involving the development of methodological
competence, digital competencies, and teacher professional
development. The introduction of digital tools and blend-
ed learning practices to online platforms and simulations
has changed the way of organising training; the data from
the analysis of programmes is aligned with research from a
range of other countries. It seems that this model fits well
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with the conclusions made by A. Clark-Wilson et al. (2020),
who stated that digital tools have already transformed how
teaching and learning activities are organised. The authors
noted that technology offers the opportunity to expand the
range of pedagogical practices and enhances the ability to
modify and adapt learning resources for teachers. As a re-
sult of the study, it has been found that digital tools in the
United Kingdom in programmes at UCL and Manchester
University are mainly used in the format of online courses
and modules on distance learning; whereas in Canada in
programmes at the University of Toronto and UBC, vir-
tual classrooms and simulation platforms, as well as prac-
tice-oriented interaction, are being actively used.

It was found that the introduction of technology into
teacher education has also resulted in increased demand
for the self-management of professional development.
These findings are consistent with the study by T. Morris &
M. Rohs (2023) on the potential of digital technologies for
self-directed learning in formal education. The results of
the study confirm that the British model is characterised by
a stronger emphasis on theoretical preparation and reflec-
tion, whereas the Canadian model focuses on the develop-
ment of practical skills through VR and simulation-based
learning. This, in turn, contributes to the formation of inde-
pendent planning of learning activities and the analysis of
individual training trajectories. The use of interactive plat-
forms helped to develop the practical readiness of teachers,
which is consistent with the study by M. Hakami (2020),
which found that the use of interactive platforms increased
students’ motivation to learn and improved the precision of
their interaction with learning resources. According to the
results of the group experiment, the use of simulations and
interactive platforms resulted in an increase in the highest
level of competence (“5”) to 40-50%, whereas changes in
the control group were minimal (8-12% at level “5”). These
results are in line with the findings of teacher education in
the United Kingdom and Canada. Presented observations
of blended learning technologies used in both of the exam-
ined countries align with the study of D. Leidl et al. (2020),
whose results demonstrated that blended learning leads to
greater ease of access to resources and allows for a com-
bination of structure and flexibility. The findings of this
study suggest that online courses in the United Kingdom
are highly flexible, while in Canada, the virtual classroom
creates conditions for structure and interactivity, providing
students with comprehensive training.

It was also found that in teacher training, such tech-
nologies enable the combination of distance learning and
face-to-face formats and encourage more students to study
independently. According to the presented data, the use
of virtual simulations had an impact on the mastery of
teachers’ classroom management and behavioural strat-
egies. The results of the current study also coincide with
the conclusions of L. Lorenza & D. Carter (2021), stating
that the fast transition from traditional to online learning
during the COVID-19 pandemic forced the student pop-
ulation involved in teaching and the creative industries



to demonstrate a considerable level of autonomy and be
flexible to new digital formats in response to changes. This
confirms the importance of creating a structured system
of student support, which has to be focused on improv-
ing the effectiveness and quality of education. Current re-
sults also showed the impact of simulation and training on
teachers’ performance, which coincides with the findings
of O. McGarr (2021). In particular, after the completion of
the eight-week experiment, the proportion of students at
a “high” level (4-5) in the modelling of pedagogical situa-
tions increased from 25-30% to 70-85%, confirming the ef-
fectiveness of simulations as a tool for professional training.
The active use of digital technologies has also necessitated
more flexibility in changing conditions and caused certain
emotional difficulties, which is consistent with the conclu-
sions of J. FernandezBatanero et al. (2021), who found the
risk of the emergence of additional emotional strain dur-
ing the implementation of digital technologies. The level of
confidence in the use of digital technologies was somewhat
lower in the control group (about 40-42% at the levels of
“3-4”), whereas in the experimental group it increased to
82-85% at the levels of “4-5” after the training.

The adoption of digital technologies also contributed
to intergenerational communication in professional devel-
opment. This is consistent with S. Freeman et al. (2020),
who found that technology has different implications for
different generations and promotes intergenerational peer
learning. The teachers of different ages also demonstrated
different levels of adaptation to digital technologies. Ac-
cording to the survey of the student group, it was observed
that the growth of digital competence in the experimental
group (the number of level “5” in the experimental group
was 45-48%), which indicates the efficiency of the adapt-
ed methods of training. This coincides with the results of
X. Chen et al. (2022), who concluded that digital tech-
nologies provide flexibility, automation of some processes
in learning, and support assessment. In Canada and the
United Kingdom, there are also teacher education courses
where students are learning and practising skills to be able
to use personalisation tools and get immediate automated
feedback. This is consistent with the findings of S. Akgun
& C. Greenhow (2022), who investigated the issue of the
ethics of using artificial intelligence in educational practice.
The researchers emphasised that teacher training should
include an understanding of the ethics of algorithms, data
processing, and the fairness of algorithmic decisions. They
add that the development of the teachers’ ethical compe-
tence helps them to use technologies safely and responsibly
while learning. At the same time, these data coincide with
the results of R. Ashcroft et al. (2022), in which it can be
seen that due to the COVID-19 pandemic, social workers
in Canada have had their professional activities changed
due to increased stress and the need to adapt the methods
and forms of work to online formats. This requires intro-
ducing a digital environment for social workers and ways
of staff support in a flexible form that can guarantee the
quality of social services provided to students at any time.

Nikola

27

It was found that structured assessment criteria for assess-
ing the quality of students’ work, such as rubrics used in
practical tasks, enabled objective assessment of students’
learning outcomes, and this result coincides with the con-
clusions presented by A. Alsalamah & C. Callinan (2022).
The improvement of students’ skills in creating interactive
materials was particularly visible, with students reaching
the level of “5” for 40-45% of experimental group members.
In this way, the development of effective models of
assessing the level of students’ learning and correcting the
educational process was carried out in accordance with the
needs of the educational process, in line with E. Winter et
al. (2021), the study results of which state that due to the
COVID-19 pandemic, schools and teacher education insti-
tutions in Ireland accelerated the introduction of techno-
logical innovations, leading to the development of teacher
technology competencies in this country. Similar techno-
logical innovations are introduced in Canadian and British
teacher education courses in the form of creating educa-
tional resources based on online platforms, online simu-
lation exercises, and digital laboratories. At the same time,
it was noted that the students of the studied teacher edu-
cation courses were highly competent in the use of tech-
nological tools for communication and collaboration, and
the creation of digital materials, which is confirmed in the
research study of P. Twining et al. (2021), which indicates
the need for systematic curriculum design and integration
of technological innovations into the educational process.
These data about the effectiveness of using digital platforms
when preparing future teachers coincide with the findings
of S. Paek & N. Kim (2021), the research results of which
indicate that there is a global trend of using artificial intelli-
gence and digital technologies for learning for the purpose
of improving the accessibility of the learning process, and
improving personalisation of the learning process. Tech-
nology facilitates the organisation of learning activities and
promotes critical thinking and independence in learning.
Initially, there was low use of online platforms and
digital tools, which then increased substantially. This
observation was confirmed by N. Peimani & H. Kamal-
ipour (2021), who found that educational institutions that
adapted to delivery via online platforms managed to main-
tain learning continuity and provide a quality of teacher
education practice. In both institutions under study (the
United Kingdom and Canada), distance courses included
interactive tasks in learning activities, the delivery of sem-
inars via online platforms, and the use of an assessment
system to assess students’ competencies in real time. This
confirmed the observations made by K. Smith et al. (2020)
on the effectiveness of telepractice in the clinical and edu-
cational setting during the pandemic. In terms of student
engagement levels, it was established that the most effective
results were achieved in courses that incorporated both tra-
ditional methods of learning and technology. In so doing, it
was observed that the hybrid learning model of R. van der
Vlies (2020), who has studied Organisation for Econom-
ic Co-operation and Development policies on the use of
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digital strategies in educational institutions, was observed.
The use of various platforms enabled adaptation of educa-
tional activities to meet the needs of each student, thereby
setting the scene for the development of digital competence
and the practice of teaching skills. According to the analysis,
it was the adoption of digital strategies that most fully inte-
grated the use of technology, which was further ensured by
clear criteria for assessment. In terms of academic integrity
policies and the implementation of artificial intelligence,
M. Perkins & J. Roe (2024) pointed out the role of regula-
tory frameworks that facilitate the implementation of tech-
nologies in the field of education. The criteria established in
the British and Canadian institutions included evaluation
of students’ digital competence, the assessment of students’
ability to use learning platforms and the evaluation of tech-
nological effectiveness in the development of pedagogical
competences. Such criteria enabled a systematic approach
to the integration of technologies and the creation of con-
ditions for the gradual development of student profession-
al competences. Based on the above, it can be concluded
that the gradual implementation of online platforms and
digital tools into the learning activities contributes to the
effectiveness of teacher education as they supplement and
expand on the traditional and digital modes of delivery. A
systematic implementation of the technologies, supported
by clear assessment criteria, contributes to the development
of digital competence and the formation of professional
competences in pedagogical practice.

CONCLUSIONS
As conducted research findings suggest, digital compe-
tences are closely connected to digital technologies in the
training process of teacher education at the university level.
Analysis of British and Canadian models showed that they
have proven their usefulness. The British model, for in-
stance, consists primarily of online courses and theoretical
preparation, while the Canadian approach includes mainly

learning online without using the digital model does not
provide effective support for students to progress. In the
case of participants in the experimental group, initial re-
sults were also relatively close, results of level “3” was 32-
38% and results of level “4” was 18-20%. After eight weeks,
the digital models had a significant effect. Level 1 was no
longer visible, while Level 5 was observed in the results of
the practical tasks in the range of 40-50% and in the results
of the questionnaire in the range of 45-48%. In particular,
significant progress was observed in the case of models of
pedagogical situations (from 10% to 50%) and creation of
interactive materials (from 10% to 40%). In this particular
case, the average score for lesson fragments grew from 3.02
to 3.85 points (using the British model) and to 4.25 (using
the Canadian model) and for interactive materials grew
from 2.85 to 3.90 and 4.30, respectively. Results of the t-test
and ANOVA confirmed statistically significant differences
between results before and after the experiment, as well as
proved the different impact of the British and Canadian
models on the process of digital competence development.

It can be stated that the use of a digital model of digi-
tal competences development supports the growth of dig-
ital competences, analytical and managerial competences,
contributes to pedagogical design competence and helps
to build trust in the usage of technologies and increase
self-confidence in digital skills. The best results were ob-
tained using the combined model, consisting of online
theoretical courses and practical training using models
and simulations. On the basis of the above, recommenda-
tions have been formulated regarding the introduction of
a staged training of teachers to teach using a simulation
platform, the development of practical training exercises,
and project activities. The limitations of the study relate
to the sample size and the online format. Further research
should focus on increasing the sample size and improving
the range of tools for learning digital technologies.
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